Elderly population [according to the criteria of World Health Organization (WHO), the population aged 65 and above] is the most increasing age range because of the lifetime gets longer in the developed countries. According to data from WHO data, this group of 600.000 people in 2000 is predicted to increase to 1.2 billion people in 2025. Of these persons, 80-85% have chronic diseases. As all the world, the majority of non-infectious chronic diseases gain importance in this age group.
Diagnosis of asthma that is one of the often seen chronic pulmonary diseases in this group, differs compared to the other age groups and is not easy to be established due to the age related physiological changes. Therefore, its diagnosis and treatment are often less (1) (2) (3) .
In this article the situations, those are different in the elderly asthma will be discussed and the requirements from an accurate diagnosis will be reviewed.
PHYSIOLOGICAL CHANGES in the AGING LUNGS
Capacity of the aging lung physiologically reduces by 40% or more even in the healthy individuals.
These physiological changes are the extension of the air spaces without alveolar destruction, reduction in the gas exchange surface and loss of the supportive tissue in the peripheral air ways. As a result of these changes, static elastic recoil decreases, residual volume (RV) and Functional Residual Capacity (FRC) increase. Compliance of the chest wall declines and the respiratory work increases.
As the people get older, respiratory muscle strength decreases, and this is directly related to the person's nutritional status. Decrease of the expiratory flow leads to a change in the flow volume curve similar to the small airway obstruction.
Imbalance of the ventilation/perfusion increases due to early closure of the distal air ways. Strength and efficiency of the coughing decrease. Hypoxia sensitivity of the respiratory centers decreases and the response to the airway obstruction may change.
Bronchial hyperreactivity (BHR) increases, but a disturbance occurs in the perception of bronchoconstriction (perception defect). Reduction in the sensitivity of the lung receptors is also effective in this perception defect. Awareness of the shortness of breath is less in this group due to the perception defect and this causes to delay and mistakes in the diagnosis. These aging related changes can mimic the obstructive pulmonary diseases (4).
EPIDEMIOLOGY of ASTHMA in the ELDERLY
Prevalence of asthma is same with the other age groups by 6.5-17% (15%), but the diagnosis rate is quite low (1, 3) . Therefore, the prevalence is considered to be higher than these values.
Mortality rate is much higher than the other age groups. Majority of the persons died from asthma are aged 65 and above. Death rate is 2.8/100.000 between 55-59 years old, while it increases to 4.2/100.000 between 60 and 64 (2, 5) .
RISK FACTORS
Atopy is less compared to the young asthmatics, but higher than the controls in the same age group. History of allergy is reported by 29% and skin test positivity by 35%. Sensitivity to the household allergens, particularly to the house dust mite is higher. Outdoor allergens are less with most frequently grass pollen in Europe and ragweed in the USA (3, 4, 6) . Of those persons with rhinitis, 50% have persistent mediate to severe rhinitis.
DIAGNOSTIC DIFFICULTIES
Presentation to a physician or hospital is less in this age group because of the social isolation is more. However, besides this social phenomenon, aging related physiological changes described above making the diagnosis difficult, and can mimic the obstructive pulmonary diseases. There is shortness of breath in one out of every 3 persons in the aged 70 age above group, but it may be caused by any reason described in Table 1 .
Differential diagnosis is important for these diseases, but another complicating condition is concomitant asthma. Comorbidity is often seen in this age group and may alter the classical asthma symptoms. Frequent association with systemic inflammatory and metabolic diseases such as ASVD (arteriosclerotic vascular disease), vascular disorders, diabetes mellitus and obesity was seen in asthma, which is also a systemic inflammatory disease (1).
The symptoms due to deterioration of the cognitive functions and perception defects are not typical as we Is the diagnosis of asthma different in elderly?
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Meanwhile, the form of intrinsic asthma which is seen in the elderly should be kept in mind. Intrinsic asthma may be seen in each age group. This is not atopic and often the viral infections are the triggers. The pathogenesis differs from the extrinsic asthma, and intrinsic asthma is often precipitated by an upper respiratory tract infection (3, 7, 8) . It is more common in females and has a higher sensitivity to the sinusitis, nasal polyps and aspirin, and is resistant to the treatment.
As it is seen in the table, clinical features of the early onset asthmatics are more similar to COPD, while the respiratory functions of the late onset asthmatics are more similar to COPD. Because the permanent structural changes are seen more in this group and thus, differential diagnosis with COPD is more difficult due to process to the chronic obstruction. Whereas the permanent structural changes and functional loss are seen less in the late onset asthma because of the reversibility is more and the duration for remodeling is less. However, reduction in the diffusion capacity and the radiological findings are seen less in both early and late onset asthmatics compared to COPD (5,9).
As it is known, air way inflammation is different in COPD and asthma. However, the inflammation has been considered to present similarity with COPD following the development of the fixed air way obstruction in the asthmatics, and numerous studies have been conducted about the inflammation on this subject. Eosinophilic inflammation has been shown to differ still between the groups of the same age and the same levels of the obstruction and reversibility. Although fixed Air way obstruction is developed in the asthmatic, characteristic of the inflammation does not change and differs from the COPD, and eosinophilic inflammation progresses more obviously than in those with COPD. This is why the prognosis of the diseases and response to the steroids are better in the asthmatics.
Asthma and COPD differentiation should be definitely done even the fixed air way obstruction has developed. Therefore, evaluation of the inflammation is important for all the obstructive patients with the same situation (2,10-13).
By this way, proper approach/plan (e.g. avoiding from the allergens, smoking cessation) for the disease can be done, treatment approach and expectations will differ in both diseases, particularly in terms of the inhaled corticosteroids and cost/efficiency loss may develop due to improper treatments will be reduced, more appropriate treatment of the concomitant diseases (difference of the beta blockers used in both disease) can be done and consequently there will be a difference between the morYorgancıoğlu A, Şakar Coşkun A.
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However, the severe asthmatics with fixed air way obstruction those present neutrophilic inflammations and don't give a response to the reversibility and eosinophilic inflammation and the patients with COPD those present reversibility and eosinophilic inflammations and give a response to the steroids lead to difficulties in the disease management.
Inflammation features of these 3 groups are seen in Table 3 (5).
As it is seen from the table, late onset asthma shows more similarities with the early onset asthma. Neutrophilic inflammation and loss of the reversibility in the early onset and aged asthmatics are remarkable.
DIAGNOSTIC METHODS
Because of the above mentioned reasons, anamnesis, physical examination, pulmonary function test and reversibility tests, bronchial provocation test and allergy tests those can be sufficient for the classical asthma diagnosis may not be always sufficient for the diagnosis of the elderly asthmatics.
In addition to these, full blood count (for anemia and infection), chest radiography, electrocardiography (a very high negative predictive value for the heart failure), blood gas, body plethysmography and diffusion capacity measurement, induced sputum cell count, exhaled NO measure (FeNO), high resolution computed tomography and bronchoalveolar lavage may be needed (1, 11) .
Spirometry
The spirometric values are characteristic in the elderly. Age related changes can mimic the obstructive pulmonary diseases and FEV 1 /FVC may be < 70% even in the healthy, nonsmoker asymptomatic persons (1). FEV 1 /FVC rate < 70% which is used for diagnosis of the pulmonary diseases is not valid in the elderly. Reference spirometry values are different in the elderly. FEV 1 /FVC rate is 75-64% for 65 years old and 67-56% for 85 years old. Using of the post-bronchodilator FEV 1 /FVC rate is important to prevent the false positivity. The post-bronchodilator rate is never < 71% in the healthy individuals. One out of every 5 elderly asthmatic (19.5%) is misdiagnosed as COPD (15) .
In a study with 597 patients previously diagnosed as asthma or chronic bronchitis or prescribed in this way, the patients were re-evaluated with post-bronchodilator FEV 1 /FVC rate and 235 patients of them (39.4%) were diagnosed with COPD. On the previous diagnoses, 121 (51.5%) of these patients were seen to be misdiagnosed as asthma (14) .
Furthermore, LLN (lower limit of normal) which is calculated statistically with confidence interval and 5 th percentile is recommended to be used. The discordance of FEV 1 /FVC with LLN is 7.5%. The discordance rate increases particularly in very long-short and very older-young groups. Therefore, use of LNN in the elderly will be appropriate.
Asthma COPD differentiation using post-bronchodilator FEV 1 /FVC and reversibility is summarized in Table  4 (14,16 ).
Reversibility Test
Because of the impairment in the functions of beta-adrenergic receptors and since the same impairment is not seen in the cholinergic receptors, the test should be done with both the agents. An ultimate increase of the FEV 1 ≥ % 15 with 400 mg salbutamol spacer or 2.5 mg Is the diagnosis of asthma different in elderly?
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PEF Variability
This is not significant for the elderly since the pathology is more in the small air ways. PEF variability decreases by age due to reasons such as the increase in the chest wall rigidity, muscle weakness and lack of coordination, but the negative PEF does not exclude the asthma (5).
Bronchial Provocation Test
This test has a very high negative predictive value in the diagnosis of asthma. BHR increases from 10-16% to 29-43% by age, but it is not helpful after the development of the fixed air way obstruction (5, 11) .
Skin Test
The positivity increases by age. It decreases from 78.7% between 6 and 34 years old to 39.6% after 55 years old (17) .
CONCLUSION
Tiring the patient out in the elderly with such detailed examinations can be discussed, and some authors advocate a more conservative approach. However, control of the inflammation gains quite importance. Therefore, achieving the most accurate diagnosis with the minimal aggressive approach as much as possible should be targeted. In the clinical studies, this age group is always excluded, and the real life diagnosis and treatment studies specific to this group are urgently needed.
